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SPECIFICATIONS 



PAD TRIG IN 
PEDAL (DP-2I 
MULTI OUT 
MIX OUT 
S/N Ratio 

Power Con^mption 
Dimensions 

Weight 

Accessories 



13kO 

470O 

1.5kO 

IkO 

DIN 80dB 
24W 

483(w) x88|h) x 300(d)mm 
19" X 3 7/16" X 11 13/16" 

5kg 1 1 lb 6oz 
Connection Cable 1 1-250 



SERVICE NOTES 



First Edition 




Fluorescent Display 

FIP16A5GR 

(15029717) 

Display Window 

(2221074500) 



■Rotary Encoder 

(13279775) 
a- Dial Knob 

(2247038900) 



LED GL-9HD12 
(15029152) 



Top Cover 
(220202800) 



Cartridge Board Assy 

(7923312000) 
Cartridge Socket Assy 

- h ' j 7 V • V ^ 'y h 

(23425803) 



Front Panel — - 
(2221048200) 



Angle 

(2212552100) 



LED GL-9PG2 
(15029189) 



Button 4^" ^ > 
(2247024000) 
Switch SDGA-3P 

(13129124) 



Button assembly 
(2247091900) 



Button assembly- 
(2247092600) 



Button assembly 
(2247092500) 



Button assembly 
(2247092000) 



Button assembly 
(2247092400) 



Button assembly 
(2247092100) 



Button assembly 

(2247092200) 



Button assembly* 

(2247092300) 



Roland 



Printed in Japan BB-2 1 




DINy^r-yh XLRnt- 

(13429168) (13429637) 
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PARTS LIST 



CASING ^- 7 . 



2221048200 


Front Panel 






y V y h 


/ i t- 




2202028000 


Top Cover 






h y -fi] 


yi- 




2202028100 


Bottom Cover 






-t: h A * 


yi- 




2221074500 


Display Panel 








t-iU 




2212552100 


Angle Bracket 


2U rack, R L 




T yy'ju 






2281050000 


Side Chassis 










2281050100 


Sub Chassis 






y 7' -> y 


__ ’> 




2235533400 


Foot 












KNOB, BUTTON 














2247091900 


SENSE, COPY 






>'A 






2247092100 


VOICE, GATE, FWD, BACK 






^■7 >A 






2247092200 


INST SELECT, PATCH NO. 






J y >/L 






2247092300 


3, 4, 7, 8 






>A 






2247092400 


1, 2, 5, 6 












2247092500 


BANK 












2247092600 


EDIT WRITE, SET WRITE 






y 'y'A. 






2247092000 


PITCH, EQ 






>A 






2247038900 


ENCODER 












2247024000 


POWER 






y > 






SWITCH 














13169621 


SKEFAF 009A 


key 










13129124 


SDGA-3P 


power 










ROTARY ENCODER 












13279775 


LA226 












SCOKET 'J'ryh 














13429527 


ICC05-028-360T 


IC 




IC 






23425165 


PBRS-28U-T01-S 


Memory Cartridge 






- h U -y V 




13449240 


HLJ5317-01-3000 


jack 




y y y y 






13429168 


MIDI 3-NS 


DIN 




MIDI 






13429637 


XLB-3-31 PCV-MOl 


XLR 




XLR 






23425803 


Cartridge socket assy 






* - I U 


y • 7 7 7 


I m 


TRANSFORMER, COIL h7>X, UTIU 












22450426N0 


PEE66-35 


lOOV, 117V 




h 7 > X 






22450427D0 


PEE66-35 


200V, 220V 




h 7 y y 






12449251 


LC-15 S-147-059 


DC/DC converter 




DC-DC3 >/< - 7 




12449229 


FKOB160MH15 


line filter 




^3-7 






CERAMIC RESONATOR 












12389719 


KMFC1007T-31 12MHz 












12389725 


CSA4.00MT 






-t 7 0 


y 




12389738 


CSB400P 












PCB ASSY 














7923308000 


CPU Board (pcb 2292019800) 




CPUlft 






7923310001 


Voicing Board (pcb 2292020001) 




Am Pi 






7923311000 


Jack Board (pcb 2292020001) 




y -y y 




7923309000 


Panel Board (pcb 2292019700) 




/•it- )i IS Pi 




7923306000 


Power Supply Board (pcb 


2292019900) 




mm mi 






7923312000 


Cartridge Board w/socket 


(pcb 2291391400) 




i]- h ') 


y IS Pi 




1C 














15179176 


UPD7811G-037-036 


CPU 










15179201 


UPD7537C-014 


CPU 










15179640 


M5M2764P250NS 


EPROM 










15179667H0 


HN4827128G-25 


EPROM 










15179710 


TC531000P-7452 


(TOM TOM) MASK ROM 










15179106 


HN613256P-CG4 


(Bass Drum) MASK ROM 








15179107 


HN613256P-CG5 


(Snare Drum) MASK 


ROM 








15179317 


TC5517APL 


S RAM 










15179322 


HM6116P-4 


S RAM 










15179239 


UPD8253C-2 


programmable counter 






MOS LSI 


15229825 


MB63H114PF 


gate array 










15159503 


TC40H000P 


quad 2-input NAND 


gate 






H CMOS 


15159505 


TC40H004P 


hex inverter 








H CMOS 


15159507 


TC40H273P 


octal D-type flip 


flop 






H CMOS 


15159508 


TC40H373P 


octal D-type latch 








H CMOS 


15159113H0 


HD14051BP 


analog switch 








CMOS 


15159114H0 


HD14093BP 


quad 2-input NAND 


schmitt triggers 


CMOS 


15159133H0 


HD14174BP 


hex D-f lip flop 








CMOS 


15159301H0 


HD14520BP 


dual binary UP counter 






CMOS 


15159303H0 


HD14584B 


hex schmitt trigger 






CMOS 


15469522 


TC74HC4050 


hex buffers 








H CMOS 


15159115T1 


TC4066BP (Toshiba only) 


quad analog switch 








CMOS 


15219155 


TC9156 


tone control 








CMOS 


15169102H0 


HD7406P 


hex inverter buffers 






TTL 


15169319H0 


HD74LS139P 


dual 2-line to 4-1 


ine 


decoder 


5 ■ 


TTL 


15169327H0 


HD74LS367AP 


hex bus drivers 








TTL 


15169334H0 


HD74LS05P 


hex inverters 








TTL 


15169339H0 


HD74LS32P 


quadruple 2-input 


positive OR 


gates 


TTL 


15169365H0 


HD74LS253P 


dual 4-line to 1 multiplexers 




TTL 


15169324X0 


SN74LS245N 


3-state non-invert 


ing 






TTL 


15219129 


CEM3360 


dual voltage controled 


amplifier 




15189102 


NJM4558DD 


OP amp 










15189152 


NJM5534DD 


OP amp 










15189168X0 


NE-5532P 


OP amp 










15189118 


TL-082CP 


OP amp 










15199106F0 


UA7805UC 


voltage regulator 











TRANSISTOR 

15149113 

15149123 

15129114 

15129412 

15129704 

15129136 

15129601 

15129303 

15119105 

15119106 

15119701 

15119113 

15119602 

15139103 

DIODE 

15019120 

15019125 

15019143 

15019201 

15019270 

15019236 

15019275 

15019525 

15019541 

15019505 

15029152 

15029189 



h 7 > V 7^ ^ 

M54516 

M54561 

2SC1815-GR 

2SC1384-Q 

2SC2238-Y 

2SC2878-A 

2SD666 

2SD1207-S 

2SA733 

2SA733-Q only 
2SA968Y 
2SA1015GR 
2SB647C 

2SK30A-GR only 



lS-2473 

lSS-133 

lSS-116 

1N4002 

lODFl 

W-02 

3B4B41 

RD-5.6EB2 

RD-9.1EB3 

RD-36EB2 

GL-9HD12 

GL-9PG2 



Transistor array 

Transistor array 

NPN 

NPN 

NPN 

NPN 

NPN 

NPN 

PNP 

PNP 

PNP 

PNP 

PNP 

FET 



MISCELLANEOUS 

2219079300 

2219079400 

******:%* 

12369410 

2212019000 

2219078400 

12369510 

2246013501 

2246013601 

12569111 

2343074700 





Jack Holder 
Jack Holder 
HLJ997-01-480 
1702B 

Trans. Plate 
Gord Clamp (holder) 

BU-2 

Heat sink A 
Heat sink B 
CR-1/3N 3-volt 
11-250 (blk) Connection 



Jack Board 
Voicing Board 
snap plate 
line cord bushing 



cord bushing 
Voicing Board 
Power Supply Board 
lithium battery 
Cable 



bridge 

rectifier 

zener 

zener 

zener 

LED (red) 

LED (green) 



OPTOISOLATOR 7^ 

15229712 PC-900 

VACUUM FLUORESCENT DISPLAY 

15029717 FIP16A5GR 

FUSE, FUSE HOLDER fca-X, 

12199552 UF0005-02 

12559356 SGC-IA 

12559509 CEE T315mA 



clip 

100/117V 

220/240V 



RESISTOR 

13910101 

13910102 

13910103 

13910113 

13919138 

13913146 

13919157 



RGSD8 X 472J 
RGSD8 X 273J 
RGSD8 X 103J 
RGSD4 X 103J 
RGSD5 X 273J 
RMK14L503F 
RMK10L103F 



CAPACITOR 

13639155J0 SM16VB2200 

13639154J0 SM16VB1000 

13639195J0 SME35VB2200 



ACCORD ACJ-K 

13439801Y0 

13439836D0 

13439837D0 

13439807H0 

13439808D0 



VFF 2.5m w/plug lOOV 
SJT-18 2P 2.5m 117V 
KP-4819CLTCE-2F 220V 
VM-0099 2.5m w/plug 240V (England) 
KP-550 240V (Australian) 



CONNECTOR 

13439119 

13439123 

13439125 

13439155 

13439164 

13439128 

2341049700 

2341052200 

2341052300 

2341052000 

2341052100 



5045-03A 

5045-07A 

5045-09A 

5045-12A 

5045-14A 

5045-15A 

3P 

12P 

15P 

7P 

10P(3+7) 



WIRING ASSY 

23465726 14P 



SPACER 7A- 

12199557 

12199562 

12199561 

12199559 



KGLS-8R (black) 

KGLS-IOR (black) 
LCBS-22N 
KGPS-8R (white) 



w/wiring 

w/wiring 

w/wiring 

w/wiring 

w/wiring 



wiring C 



bottom cover 8pcs, 
sub chassis 3pcs 
bottom cover 3pcs 
CPU Board 3pcs 
sub chassis 3pcs 
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EXPLODED VIEW 
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AC3- 
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® 


Sub Chassis 


(2281050100) 
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h y y — h 




Cartridge Board Assy 


(7923312000) 


F^(yy 'V 
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(23425803) 


7; — F 0 7 y y y '7 f ^ 


® 
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Tpy yH 


® 


Rubber Foot 
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@ 
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DRUM SETS & SOUND SOURCES 

Functional Concept - Does not exactly illustrate 
complete drum set elements. 

Editting Functional - Shows Source No. only since 
the common source for all TOM TOMs may be a 
cause of confusing. 



Kt A -b y h StFSaSROM 

^0 K 7 A -fe -j h L /cl) 
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-DRUM SET- 



MAIN CPU 
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i„ /„Q - 



ROM IC54 0 


-| RAM IC48 ^ 
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SOUND REPRODUCTION CONTROL SIGNALS 



DATA FLOW AT VARIOUS EVENTS 
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CIRCUIT DESCRIPTIONS 



GENERAL The DDR-30 circuitry is divided into bMAIN CPU section, hSUB CPU AND SOUND ROM 



MAIN CPU 



The main CPU processes various inputs and provides basic drum sound construction data accordingly. It stores the data of 
drum sets and of the parameters included in each drum set. 

The main CPU sends information or data to the sub CPU and MIDI OUT jack, in MIDI format, on three events, 1 ) Upon power 
on, 2) Upon receiving PAD IN (or MIDI NOTE ON) and 3) Upon panel switching (EDIT). Also sends necessary data to the 
voicing board via DAC and DMUX. 



section and ■ VOICING CIRCUITS. In reading this section mainly refer to Figs. 1, 2 and 3. 



SUB CPU AND SOUND ROMS 



The sub CPU directly controls the sound ROM reading and subsequent drum sound reproduction processes. The data required 
by the sub CPU is stored in the RAM IC20) and is always the duplication of that in RAM IC48 for the main CPU: Any change 
occuring in IC48 on the components of the drum being selected is immediately reflected on the RAM IC20 for updating, 
ing. 



y/ON POWER UP\ 

The main CPU reads the default drum set (D-1 1) among 38 sets stored in the back-up RAM IC48 and routes the set and The sub CPU writes into RAM IC20 (unbacked up) the one drum set data (except for EQ) sent from the main CPU, preparing 

associated parameters (14:16 minus two EQ) to the sub CPU. Also sends two EQ parameters to the voicing modules. Itself ready for reproducing the drum sound— at any moment a start signal comes from the main CPU. 



/UPON STRIKING PAD (OR MIDI NOTE ON IN)\\ 



See Fig. 3 

When a PAD is strlken, the main CPU converts the maximum amplitude of the pad interface output coming to an AN pin Into 
digital equivalent at the internal A/D converter (ADC). The effective amplitude data being the product of this and the setting 
of SENS derived from the RAM IC48. 

The CPU also generates “START' signal from this PAD input, which causes the sub CPU to initiate drum sound reproduction. 
The amplitude data (drumming strength) and start signal are sent to the sub CPU together. 

Note that the “envelope" formed at the PAD Interface has no relation with the reproduced drum sound envelope which is 
based on ENVs and ATTACKS parameters. 



Upon receiving the start signal and drumming strength data for a particular drum sound, the sub CPU delivers the following 

data according to the data stored in the RAM IC20. 

• Source No. that specifies one memory area out of four in the sound ROM. 

• Dividing Data (including PITCH, PITCH BEND, DYN SENS values) that affects the frequency of timers' outputs, which in 
turn controls the ROM reading speed. The pitch of the drum sound changes as the speed varies. 

• A Start signal for the ROM Address Counter 

• Parameter Values of ATTAKs, ENVELOPES and GATEs to the voicing section through ENV DAC and ENV DUXs. These 
data make the voicing circuit to condition the as-converted-to-analog drum sound in terms of volume, shape and harmonic 
contents. 
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DRUM SET AND PARAMETER CHANGES 

Pressing panel switches for drum set change or parameter 

change (EDIT) causes the main CPU to transfer associat- 
ed data from the RAM IC48 permanent memory area to 
the temporary register. The CPU modifies the register 
contents as panel switch(s) or encoder is manuplated on 
patch No., parameter, etc. At the same time the main 
CPU sends register contents to the sub CPU which 
immediately updates the data in the RAM IC20. Para- 
meter data In the permanent memory area in RAM IC48 
will not be replaced by the new data unless WRITE (SET 
WRITE, EDIT WRITE) button is depressed. 



VOICING BOARD 



A drum sound reconstituted from a sound ROM has ail 
the harmonic contents for being cated for by a voicing 
circuitry: some of them should be emphasized (In 
ATTACK Channel) and some attenuated (in NORMAL 
Channel). Normal channel and Attack channel sounds 
are mixed before being routed to the output jack(s). 



Attack Channel Deals with the sound of Attack and 
Initial decay portion and sets the maximum sound level. 
The HPF can accommodate complex harmonic series. 

Normal Channel The LPF filters out high frequen- 
cies that are necessary only during attack. Then, the EQ 
section boosts or cuts some harmonics for a particular 
coloration. 



DETAILED DESCRIPTION 



PAD INTERFACE Voicing Board 1C 1 



The sensor on a drum pad (PD-10, PD-20, etc.) has a 
wider output range; its output voltages threaten to ex- 
ceed the levels the subsequent stages can handle. Such 
voltages are compressed at this interface enough below 
the levels. The interface is capable of changing its con- 
figuration: As long as its output does not forward bias 
the diodes, the interface keeps higer gain as shown in 
Fig. 4A. Once the output swings above the diode con- 
duction levels, the diodes reconnect the feedback 
network as shown in Fig. 4B, lowering the gain. The 
interface output is connected to the A/D converter in 
the main CPU through an AN pin and is converted to an 
8-bit digital data which is controlled by the SENS setting 
stored in the RAM IC47. The data represents the stroke 
strength applied to the pad and is used by the sub CPU 
as the reference in calculating parameters of LEVEL, 
ATTACK, ATTACK LEVEL and DYNAMIC SENS. The 
same interface output is also converted to a start signal 
in the main CPU, enabling the sub CPU to initiate gene- 
ration of the drum sound. 
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^'1'^CPUa. RAM 

I C 48 CDx 7 ij ^ X ij -PCD 
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PAD INTERFACE 
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Fig.4 



PAD INTERFACE 
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Low input 
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High input 
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SOUND ROM READING 



Bass drum, Snare and TOM TOM circuits operate on the 
same principle; each sound ROM contains four sources 
(1,2,3 and 4). While BD (SD) uses only one out of four 
sources dedicately prepared, more than one TOM TOM 
can be assigned with the same source (although in time 
sharing method). This is why the TOM circuitry seems 
rather complicated: The selection timing of memory 
address (address counter channel) and that of voice 
channel (TOM1 — TOM4) must be synchronized. The 
timing generator in the gate array IC21 plays an import- 
ant role in this aspect. For this reason the following 
section concentrates on TOM TOM circuitry. 






-9-4 y K ROM L:^S(i. BD. SD. TOM 

TOM UT’-fo 3 o® -9-4y FROM 

(i. #4 4 ( V-7 1. 2. 3. 4 ) 

BD ( SD )®:*-a— C®rt 
ffl— TOM TOM tr-tt. tomi-tom 
4 ®rt® i"ti/)'2 o ( Uv 

( Cffl/cfe. TOM 

TOMffl#H]g&Pa-e. T FU7Y> yT7b®|^S0ALi(.Si 
<inK(i. 4"- 1 T U4 IC21 ® 44 i y 
7- U-4*s'*g/ffta^:f:/c 0.T TOM 

TOM Lrnmitto 



Gate Array IC21 (Multi Address Counter) 

The 17 bits required as an address by the sound ROM 
IC24 are delivered through three routes. Fig. 5. IC21, 
being the heart of addressing, generates most of address 
bits. The 63H114 is an 8 channel, 13 bit address coun- 
ter. Because it has twice the counters needed here, each 
two counters are joined at the inputs, their outputs 
(same counts) being selected at different timing. This 
system provides for not only double-safety but also 
increases sound stability by making use of advantages of 
aquiring the same portion of a sound twice per counter 
selection cycle with a close-timed repetition of D/A, 
DMUX and S/H. 

Upon receipt of TOM SH, e.g. TOM1 SH, counters 0 and 
4 are reset and increment counts at the 1/4 TOM1 CK 
rate. Their outputs (parallel 13-bit) are selected in turn 
on a specific channel select code (A, B and C) at the low 
to high transition of a CLK4. The remaining 4 bits 
(2LSB and 2MSB) are also selected in the following 
ways. 
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Low Order 2 Bits 

Although derived from the same origin through a divider 
IC13, lower 2 bits applied to IC9 could slightly differ in 
timing from those of 13 bits from the gate array. The 
clocks (TOMCKs) coming into the multi address counter 
are locked in CLK4 (not shown in Fig. 5) which also 
clocks the channel select code (A, B, C). The two LSB 
are given a correct output timing by being latched out of 
IC9 on the CLK4. 

High Order 2 Bits 

Unlike the two lower bits, the MSB 2 bits remain fixed 
unless another blow is applied on the same pad, requir- 
ing no latching to keep pace with lower bit steps. 



LSB2ld y h 

T'- f T Wffl* ^7 CLK4 

Sfe-oT, SB2 f 

h Ac, IC 9 ;&CLK4 ® 

t >■ AA A- f T UT ® l 3 f ■>. 

f t ffl T i ^ — g: 

MSB2L y h 

IC8^®AA(± ROM iiAth Ltt3(iS^A^®A LSB 

®^^f U t -ti-Ao 

7 -.y f-[nlgg tie'll C(D2 \:L-y hit 

TOM TOM#A\ f-'>7KROM4^® 
40® V -X® A -S -5 ® A'-^o 



Interlocking Address Channels 

The outputs from the address counter, ICG and IC8 must 
be of the same channel in addition to a correct output 
timing. For example, IC8 and ICG must put out T0M1 
address bits when the CHO in the gate array is selected 
and again when CFI4 is selected. The switching is accom 
polished by A, B code which also enables DMUX IC29 
to connect the correct channel at the positive going edge 
of an INHO from the gate array. 
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Pin Configuration 
(Top View) 




GATE ARRAY 63H114 Multiple Address Counters 



DESIGNATION 


PIN 


description i 


I/O 


CST 


0 


20 


\ 






counter 0 




I 




2 


21 


1 


pulled up 


counter 2 




It 




4 


22 




(+5V) 


counter 4 




I 




6 


23 


/ 




counter 6 




I 


XST 


A 


50 


XSTO 


-XST7 enable, active low 






I 




0 


38 


\ 






counter 0 




I 




1 


39 


\ 






counter 1 




I 




2 


40 








counter 2 




I 




3 

4 


41 

44 




counter start, active low 


counter 3 
counter 4 




I 

I 




5 


45 1 






counter 5 




I 




6 


46 / 






counter 6 




I 




7 


47 \l 






counter 7 




I 


XCK 


0 


56 


\ 




counter 0 




I 




1 


57 


\ 






counter 1 




I 




2 


59 








counter 2 




I 




3 


60 




counter 


counter 3 




I 




4 


61 




clock input 


counter 4 




7 




5 


62 








counter 5 




I 




6 


63 


/ 






counter 6 




I 




7 


64 


' 




counter 7 




J 


XOUT 


43 


address (ADRO-ADRC) out enable, 


active low; 


high=HI z 


I 


ADR 


0 


19 


\ 








0 




1 


18 


\ 










0 




2 


17 












0 




3 


15 












0 




4 


14 












0 




5 


12 












0 




6 


8 




ROM 


ADDRESS 






0 




7 


6 












0 




8 


9 












0 




9 


11 




/ 








0 




A 


16 












0 




B 


13 


/ 








0 




C 


2 










0 






3 








— 


















B 




5 










0 


C 

D 
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7 

4 


) NC 


-DMUX channel select 






0 
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1 
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2 


1 53 
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0 




3 


54 
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0 




4 


55 
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0_ _ 
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33 
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1 


MS EL 




51 
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pulled down 




I 


TSTl 

TST2 




1 48 
49 


j IC test 
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I 
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) 
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26 
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GAT 


0 


32 


\ 








0 




1 
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POWER SUPPLY BOARD 



7923306000 

(pcb 2292019900) 

See page 15 for Circuit Diagram. 
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PANEL BOARD 7923309000 (pcb 229201 9700) 
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FIP16A5R VACUUM FLUORESCENT DISPLAY 
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CIRCUIT DIAGRAM 
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VOICING BOARD 7923310001 (pcb 2202020001) 



See page 15 for circuit diagran 
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CIRCUIT DIAGRAM 
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R86-R88, R90, R 1 08-R 1 1 0, R 1 1 2, R 1 1 8-R 1 20, R 1 22 



RfSFT ^ 

ADDRESS 
MAIN latch 

CPU , ^ 

! ic53id=H=E 



IC43 

40174 vssfc 



FIP16A5R VACUUM FLUORESCENT DISPLAY ^ 

«iJ3ot3<d*.o>£ — jiE <=ai„Q >-CNP)'»in;or~oog>S^^"?”c3 



IC2 FPC BPD7S37 FLD DRIVER 
i: (4-BIT CPU) 



ROTARY ENCODER 



Serial IN 

Serial OUT 
Serial out select 



IC57 

MPD7811 

AVSS 1 



40H373 f C129 

DO 



Hcl IC54 27128 

isJP5m 

|?7 | DO -D7 5e_ 



IC48 TC5517APL 



X -1^ ^ DO D7 OE WR 

C132C114 C115 M .1 



CTPIJ LI RD9.1EB3°-’ 
DC-DC 

-34VDC LC-15 s 2 



I Qillo 

I 2SC1815X;^'^: 






Id / 

74LS05 /nc 



ROTARY 

ENCODER 



iCSia a 

4093 

1 ✓ J"I — ' R73 <100K 



Switching freq 30 - 60kHz 

See XX ±‘or' F*CB Layout- 



DISPLAY 



PANEL 

BOARD 



SENS 

SW3 


^ WRITE 

D30 5^26 


..^iS^INST 


,^^jS^BANK 


- 


““ STO4 


4^^%TCH 

SWIlii^ 


D26 ^22 


jjfwD 

SW9 


SW20 




SW18 


l^^^PITCH 
D9 SW5 


. 

°20 SW16 


'!?r^ART 

°®|r2LSW1 


RIDGE 


< '^R19$R15« 
5 10KS 100 3 


; R205 R16* 

• ioK> 100 ; 


.W" ' 

D31 VOICE 




D33 PITCH 





MIDI CARTRIDGE MIDI 

MESSAGE 



LED D31 -36 : GL-9HD12 
D37 : GL-9PG2 



■T' " " I 8X472J) 



icssa 

’M.5V 1/2 74LS139 



MAIN-SUB Serial Data Line 31.25K baud 




1C X 1C 44, 1C 50, 
1C 51, 1C 55, 



ifo’” 023 

1 „2SC-1815 
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, ill IS 

0i4# 1114# D4 # # # ^ 

nc Jf-i, /■> 



0 Hh#C 34 CHK^C 2 ‘ 












15 r~^- •" • ■•■■ ■:> ■- - 5> iS 1 1 «73 Wl\ 7|e«d^^^i>|l CN8 
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CIRCUIT DIAGRAM 














1C DATA 



See page 11 for PCB layout. 




240V only 
GRN/YEL Ly f— 



14051B 

8-Channel Analog Multiplexer/Demultiplexer 
TRUTH TABLE 



I Control Inputs 


ON Switches 




Select 


Inhibit 




3 


A 


MC14051B 


MC14052B 


MCI 4053 B , 


0 


Q 


0 


0 


XO 


0 

X 

0 


ZO 


YO 


XO 


0 


0 


0 


1 


XI 


Y1 XI 


ZQ 


YO 


X 1 


0 


0 


1 


0 


X2 


■< 

X 


ZO 


Y1 


XO 


0 


0 


1 


1 


X3 


Y3 X3 


ZO 


Y1 


XI 


0 


1 


0 


0 


X4 




zt 


YO 


XO 


0 


1 


0 


1 


X5 




Z1 


YO 


X 1 


a 


1 


1 


0 


X6 




Z1 


Y1 


XO 


0 


1 


1 


1 


X7 




Z1 


V 1 


Xt 


1 


— 


31 




Non* 


Non* 


Non* 1 




X = Don't Care 



VdD = Pin16 
VSS = Pin8 
VeE = Pin? 



8253/8253-5 

PROGRAMMABLE INTERVAL TIMER 

BLOCK DIAGRAM 



D 7 O 0 




PIN NAMES 



PIN CONFIGURATION 









□Vcc 


O.C 


2 


23 






3 


22 


jm 


D,C 


4 


21 


ja 


o,C 


5 


20 


Da, 


D,c 


i 8253 19 


3 a, 


D,C 


7 


1i 


DCLK2 


o,C 


1 


17 


Dour 2 


CLKOC 


f 


IS 


□ gate 2 


OUTOC 


10 


15 


Dclk 1 


gate oC 


11 


14 


DGATE 1 


GNOC 


12 


13 


Dout 1 



D,.Oo 


DATA8USI8BITI 


CLK N 


COUNTER CLOCK INPUTS 


CATE N 


COUNTER GATE INPUTS 


OUT N 


COUNTER OUTPUTS 


fiO 


READ COUNTER 


WR 


WRITE COMMAND OR Da' 


cs 


CHIP SELECT 


„ Ag A, 


COUNTER SELECT 


Vtr 


♦5 VOLTS 


GND 


GROUND 



SQUARE WAVE GENERATOR 



CLOCK 

4242424242424 



OUTPUT (n =4) . 
OUTPUT (n = 5) . 



4 2 S 2 S 



S 2 § 









1C DATA 



MIDI IMPLEMENTATION 



TC 40 H 373 P PIN CONFIGURATION (TOP VIEW! 



40 H 139 PIN CONFIGURATION (TOP VIEW) 



OUTPUT 

CONTROL 

IQ 

ID 

2D 

2Q 

3Q 

3D 

4D 

4Q 

GND 




BEILEOT Data outputs 
ENAUL l?U-> ^ f 



VI <) ai 2A 2B ZYO 2Y1 2 Y2 k?Y 3 




fJJAlJUC ' ' ' 

SELECT data OUTPUTS 



INPUTS 


OUTPUT 


OUTPUT 

CONTROL 


ENABLE 

0 


DATA 


Q, 


L 


H 


H 


H 


L 


H 


L 


i 

i L 


L 


L 


1 


0,0 


H 




'.y. 


Hiffh Impedance 



•/?: = Don't care 



TC 40 H 273 P 

CLEAR 

IQ 

ID 

2D 

2Q 

3Q 

3D 

4D 

4Q 



PIN CONFIGURATION (TOP VIEW) 




INPUTS 


OUTPUT 


CLEAR 


CLOCK 


DATA 


<0 


L 






L 


H 


T 


H 


H 


H i 




L 


L 


H 


L 




Qo 



*= Don't Care 



HD 14520 BP PIN CONFIGURATION (TOP VIEW) 


CLOCK A 1 


^ 

1 


16 


1 vdd 


ENABLE A | 


2 


15 


1 RESET B 


QOA 1 


3 


14 


1 Q3B 


QlA| 


4 


13 


1 Q2B 




5 


12 


I «ilB 


«l 3 A| 


6 


U 


1 QqB 


RESET A 1 


7 


ID 


1 ENABLE B 


» 3 sl 


8 


9 


1 CLOCK B 



TRUTH TABLE 



INPUTS 


OUTPUTS 


FWADli*. 


SELECT 


Q 


A 


B 


YO 


YI 


T2 


“Y3 


H 


.Z. 


•T* 


H 


H 


h 


H 


L 


L 


L 


L 


H 


H 


H 


L 


H 


L 


H 


1. 


H 


U 


L 


L 


H 


H 


H 


L 


H 


L 


II 


It 


B 


H 


11 


L 



♦ = Don't Care 



HD 74 LS 253 P 




FUNCTION TABLE 



SELECT 

INPUTS 


DATA INPUTS 


OUTPUT 

CONTROL 


OUTPUT 


B 


A 


CO 


C 


C2 


C3 


G 


Y 


X 


X 


X 


X 


X 


X 


H 


2 


L 


L 


L 


X 


X 


X 


L 


L 


L 


L 


H 


X 


X 


X 


L 


H 


L 


H 


X 


L 


X 


X 


L 


L 


L 


H 


X 


H 


X 


X 


L 


H 


H 


L 


X 


X 


L 


X 


L 


L 


H 


L 


X 


X 


H 


X 


L 


H 


H 


H 


X 


X 


X 


L 


L 


L 


H 


H 


X 


X 


X 


H 


1. 


H 



Address A and B common to both sections. 



1. TRANSMITTED DATA 



Status 



1001 xxxx 



Second 


Third 


Descr 1 pt ion 




Okkk kkkk 


Ovvv vvvv 


Note ON 
kkkkkkk=0-127 


:»1 






vvvvvv= 1-127 
vvvvvvv=0 


:Note OFF 



1011 nnnn Occc cccc Ovvv vvvv 



1 1 00 xxxx Oppp pppp 



Mode Messages 

ccccccc=124 : OMNI mode 

OFF 

=125 :QMN1 mode 

ON 

vvvvvvv=0 



Program Change : *2 
ppppppp=0-31 :Set 11-48 



1111 0000 0100 0001 
nil 0111 



System Exclusive ROLAND 
EOX 



Notes: •! Each Inst ( BD SD TM1..TM4) Is able to set for each 
channel which has 1-16 channel and memorized 

*2 When pressing SET or BANK up /down button, 
receiving MIDI program changed data from 
external MID! Instrument on Its basic channel, 
it will be transmitting program changed data 
that corresponds to the basic channel or ea( h 
INST f hannel on SFcT 

When transmitting same as send before MIDI program ft 
It does no I send the signal to MIDI OUT. 



2. RECOGNIZED RECEIVE DATA 



Status Second Third Description 



1001 nnnn Okkk kkkk Ovvv vvvv Note ON (Trigger) 

kkkkkkk=0-127 
vvvvvvv= 1-127 

1011 nnnn Occc cccc Ovvv vvvv Mode Messages 

cccr:ccc=124 :OMNI mode OFF 
=125 : " " ON 

= 1 27 :POLY mode ON 
vvvvvvv=0 



1100 nnnn Oppp pppp Program Change 

ppppppp=0-31 :Set 11-48 
=32-63 
=64-95 
=96-127 



Mil 0000 0100 0001 System Exclusive ROLAND 

nil 0111 EOX 



HANDSHAKING COMMUNICATIN 



3.1 Messages type 

3.1.1 Want to send a file (WSF) 



Descr i pt i on 



a 1 I 1 1 


0000 


Exclusive status 


b 0100 


0001 


Roland ID # 


c 0100 


0000 


Operation code 


d 0000 


nnnn 


Unit# ( Bas 1 <' channel ) 


f 0010 


0010 


Format type 


g 11 1 1 


0111 


End of System Exclusive 


Request i 


i file 


(RQF) 


Byte 




Descr 1 pt ion 


a 1 1 1 1 


0000 


Exclusive status 


b 0100 


0001 


Roland ID It 


c 0100 


0001 


Operation code 


d 0000 


nnnn 


L'n It # (Basil rhanne I ) 


f 0010 


0010 


F'ormat type 


g 1 1 1 1 


0111 


End of System Fixclusive 


Data (DAT) 




Byte 




Descr i pt i on 



a 


1 1 1 1 


0000 


Exclusive status 




b 


0100 


0001 


Roland ID It 






c 


0100 


0010 


Operation code 






d 


0000 


nnnn 


Unit ft (Basic 


channel ) 




e 


0010 


0010 


Format type 






f 


0000 


Obbb 


Block i (0-6) 


bbb=0 : 


BD 










bbb=l : 


SD 










bbb=2 : 


TMl 










bbb=3 : 


TM2 










bbb=4 : 


TM3 










bbb=5 : 


TM4 










bbb=6 : 


SET 


g 


Oddd 


dddd 


Data bbb=0-5 : 


1 28 bytes 










bbb=6 : 


192 bytes 






Oddd 


dddd 








h 


Osss 


ssss 


Check sum : 


Summed va 1 
In Block « 


ue < 
i . 1 










must be OOh ( 


i 


1 1 II 


0111 


End of System Excl us 1 ve 





( 16byte * 8) 



(6byte * 32 ) 



Data and Check sum 



4 Acknowledge ( ACK ) 










Byte 






Descr t pt 1 on 


a 


MM 


0000 


Exc 


lus 


1 ve status 


1) 


0 1 00 


0001 


Rol 


and 


ID ft 


c 


0 1 00 


001 1 


Upe 


rat 


i on code 


d 


0000 


nnnn 


Uri i 


1 » 


(Basic chd 


f 


00 1 0 


001 0 


F-or 


mat 


type 


g 


1 1 1 1 


0 11 1 


End 


of 


System Excl 



5 End 


of f j 


1 1 es 


( EOF ! 






Byte 




Des 


cr i pt i on 


a 


MM 


0000 


Exc 1 us I 


ve status 


b 


0100 


00 01 


Rol and 


ID ft 


c 


0 100 


0101 


Oper a t i 


on code 


d 


0000 


n n n n 


Unit tt 


(Basic chc 


f 


00 10 


0010 


Format 


type 


g 


Mil 


0111 


End of 


System Excl 



6 Communication 
Byte 


error ( ERR ) 

Descr i pt i on 


a 


MM 


0000 


Exclus 1 ve status 


b 


0100 


0001 


Rol and I D # 


c 


0100 


M 10 


Operat 1 on code 


d 


0000 


nnnn 


Unit i (Basic rha 


f 


0010 


0010 


Format type 


g 


It II 


OM 1 


End of Sy s t cm Fx< 1 



/ Re 


|e< ( li 


)M ( RJ( ) 






Byte 




Descr 1 pt 1 on 


a 


Mil 


0000 


Exclusive status 


b 


0100 


0001 


Roland ID i 


c 


0100 


Mil 


Operation code 


d 


0000 


nnnn 


Unl t ft (Basle chJ 


f 


0010 


0010 


Format type 


9 


11 11 


OM I 


End of System Excl 



3.2 Sequence of communication 



3.2.1 Load Sequence 

WSF : 

ACK : 

[ DAT : 

ACK : 

[ : ] 

[ : ] 



EOF : 
ACK : 

end 

•'ll If data error 

DAT ; 
ERR : 
RJC : 
RQF : 
DAT ; 
ACK : 



EOF : 
ACK : 



end 

' I ' ' If data err 

DAT : 
ERR : 
RJC : 



Want to sent a f i 1« 
f Acknowlege 
Data 



End of file 



Communication errc 
Reject 1 on 
Reques t a file 



: ( 7 t i mes ) 



3 . 3 Data format 



bbb=0-5 



3 I 4 





! SOURCE 1 


ENV 


! ENV 


1 


ATTAK 




1 NUMBER! 


LEVEL 


1 DECAY 




LEVEL 


DISP 


1 1-4 1 


0-99 


I 1-99 




0-99 


Dat a 


1 0-3 1 


0-99 


1 0-98 




0-99 






! 9 ! 


10 


1 1 1 




1 2 




1 GATF2 1 


GATE2 


1 PITCH 




BEND 




1 LEVEl. 1 


RELES 






DEPTH 


DISP 


I 0-99 1 


1-99 


! -24- + 241 


0-99 


Data 


1 0-99 1 


0-98 


1 48-0 




0-99 



»8 





MIDI IMPLEMENTATION 



1 . 


TRANSMITTED DATA 








Status 


Second 


Third 


Description 




1001 


xxxx 


Okkk kkkk 


Ovvv vvvv 


Note ON 
kkkkkkk=0-127 
vvvvvv= 1-127 
vvvvvvv=0 


:*1 

:Note OFF 


101 1 


nnnn 


Occc cccc 


Ovvv vvvv 


Mode Messages 
ccccccc= 1 24 

= 125 

vvvvvvv=0 


.-OMNI mode 
OFF 

iQMNI mode 
ON 


1 100 


xxxx 


Oppp pppp 




Program Change 
PPPPPPP=0-31 


:*2 

:Set 11-48 


I 1 1 1 
1 1 1 1 


0000 

0111 


0100 000! 




System Excl us 1 ve 
EOX 


ROLAND 


Not es 


: »1 


Each Inst (BD SD TMl 
channel wh 1 ch has I - 


. .TM4 ) Is able 
1 6 channel and 


to set for each 
memor 1 zed 






*2 


When press 1 ng SET or 


BANK up /down 


button . 





receiving MIDI program changed data from 
externa 1 MIDI Instrument on Its basic channel . 

It will be transmitting program changed data 
that corresponds to the basic fhannel or each 
INST channel on SF:T 

Wh«?n transmitting same as send before MIDI program n 
It does no! send the signal to MIDI OUT. 



RECOGNIZED RECEIVE DATA 



Status Second Third Description 



1001 nnnn Okkk kkkk Ovvv vvvv Note ON (Trigger) 

kkkkkkk=0- 1 27 
vvvvvvv= 1-127 

1011 nnnn Occc cccc Ovvv vvvv Mode Messages 

ccccccc=124 ;OMNI mode OFF 
= 125 : " •’ ON 

=127 :POLY mode ON 
vvvvvvv=0 



1100 nnnn Oppp pppp Program Change 

ppppppp=0-31 :Set 11-48 
=32-63 
=64-95 
=96-127 



nil 0000 0100 0001 System Exclusive ROLAND 

11110111 EOX 



3. HANDSHAKING COMMON I CAT IN 



3.1 Messages type 

3.1.1 Want to send a file (WSF) 



3.1.4 Acknowledge ( ACK i 





Byte 




Descr 1 pt 1 on 




1 1 1 I 


0000 


Exclusive status 


b 


0 100 


000! 


Roland ID # 


c 


0 100 


00 1 1 


Operation code 


d 


0000 


nnnn 


Unit # (Basic channel) 


f 


00 1 0 


0010 


Format type 


g 


1 1 1 1 


01 1 1 


End of System Exclusive 



did 


of f 1 


1 es 


( EOF ) 




By t e 




Descr 1 pt i on 


a 


1 1 1 1 


0000 


Exclusive status 


b 


0 100 


000 1 


Roland ID # 


c 


0 1 00 


0101 


Operation code 


d 


0000 


n n n n 


Unit » (Basic channel) 


f 


0010 


0010 


Format type 


g 


1 1 I 1 


0111 


End of System Exclusive 



Commun 1 c 
Byte 


'at 1 on 


error (ERR) 

Descr 1 pt 1 on 


a 1 1 1 1 


0000 


Exclusive status 


b 0100 


0001 


Roland ID # 


c 0100 


1110 


Operation code 


d 0000 


nnnn 


Unit « (Basic fhannel ) 


f 0010 


0010 


Format type 


g 1 II 1 


(11 1 1 


laid of .Sys t cm ! >.( 1 us 1 vc- 



Rc 


|c. t 1< 

By t e 


HI ( R.K ) 


Descr 1 pt Ion 


a 


1 1 1 1 


0000 


Exclusive status 


b 


0100 


0001 


Roland ID * 


c 


0100 


1 1 1 1 


Operation code 


d 


0000 


nnnn 


Unit If (Basic channel) 


f 


0010 


0010 


Format type 


g 


1 I 1 1 


0111 


End of System Exclusive 



3.2 Sequence of communication 

3.2.1 Load Sequence 

WSF : Want to sent a file 

ACK : Acknowlege 

[ DAT : Data 

ACK : 

[ : ] 

[ : ] 



( rece i ved ) 

( transml tted ) 

( rece i ved ) 
(transmitted) 1 



EOF : End of file 

ACK : 



end 

'It' If data error 

DAT ; 
ERR : 
RJC ; 
RQF : 
DAT : 
ACK : 



Communication error 
Reject 1 on 
Request a file 



: ( 7 1 1 mes ) 



( rece i ved ) 

( transml tted ) 



( recei ved ) 

( transml tted) 
( recei ved ) 

( rece i ved ) 

( transml tted) 
( rece i ved ) 




EOF : (transmitted) 

ACK : (received) 



end 

III' If data err 



DAT 

ERR 

RJC 



( transml tted ) 
( received ) 

( transml tted) 



3.3 Data format 
bbb=0-5 





•! 1 1 


2 


1 3 


I 


4 


5 


6 


7 1 


8 




I SOURCE 1 


ENV 


! ENV 


1 


ATTAK 


ATTAK 


GATEl 


GATE! i 


GATEl 




1 NUMBER! 


LEVEL 


{ DECAY 




LEVEL 


DECAY 


LEVEL 


TIME 1 


RELES 


DISP 


1 1-4 1 


0-99 


1 1 -99 


i 


0-99 


1-99 


0-99 


0-99 1 


1-99 


Dat a 


1 0-3 1 


0-99 


1 0-98 


! 


0-99 


0-98 


0-99 


0-99 1 


0-98 






1 9 ! 


10 


! 1 1 


! 


12 


13 


14 


15 i 


16 




1 GATE2 1 


GATE2 


! PITCH 




BEND 


BEND 


BEND 


EQ i 


EQ 




! LEVEL ! 


RELES 






DEPTH 


DECAY 


DYSNS 


TREBLE 1 


BASS 


DISP 


! 0-99 1 


1 -99 


1 -24-+241 


0-99 


1-99 


0-99 


-6-*6 1 


-6- + 6 


Data 


1 0-99 I 


0-98 


1 48-0 




0-99 


0-98 


0-99 


0-12 ! 


0-12 



*8 
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